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Abstract:
Recent observations of high redshift Supernovae at lower than expected value of the 
Hubble constant, widely interpreted as an evidence for accelerating expansion of the 
Universe, could alternatively be explained assuming a hyperbolic Universe with a 
negative spatial curvature of the order of k = - 1/(2100 Mpc).
Calan/Tololo Supernova Survey of local Type Ia supernovae (these with redshifts smaller 
than 0.1 and distances mainly between 20 and 300 Mpc) led to a determination of the 
Hubble constant as H0 = (72±8) km/s/Mpc [1].
Two independent groups searching for distant supernovae, the Supernova Cosmology 
Project [2,3,4] (at redshifts between 0.18 and 0.83), and the High-Z Supernova Team 
[5,6,7,8] obtained equivalent and unexpected results indicating that “high redshift” 
supernovae at  z ~ 0.5 appear to be approximately 0.2 magnitude fainter than expected on 
the basis of the above quoted local value of the Hubble constant. This discovery is widely 
interpreted as evidence that these supernovae are more distant than expected, thus 
yielding a reduced value of the Hubble constant for these distant objects, whose look-
back time is some 5 billion years. This gives rise to the postulate of the accelerating 
expansion of the Universe; since in the past the far-away regions of the Universe 
expanded at a lower rate than our local vicinity today, the expansion must have 
accelerated [9].
Specifically, using the value H0 = 72 km/s/Mpc, a z = 0.5 supernova was expected to be 
at a distance of 1600 Mpc. The observed change of its brightness by 0.2 mag corresponds 
to a reduction of the observed intensity by a factor of 1.2, and hence could be attributed 
to an increase of its distance by a factor of 1.12.1 = . This in turn implies a reduction of 
the Hubble constant for this object by about 10%.
This is however based on an assumption that the Universe is flat and hence the area of a 
sphere of radius r is simply 4ðr2.  For a hyperbolic Universe with a negative curvature 
k = -1/R, where  k < 0 and R > 0, the surface area of a sphere of radius r is
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For small distances, r << R, Eq.(1) reduces to
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The area of a sphere in the hyperbolic space is therefore by a factor î larger than the area 
of a sphere in a flat space, where 
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and the increase in the apparent magnitude of the supernova is given by
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To obtain Äm = 0.2 for r = 1600 Mpc, the curvature k should have a value of 
k = - 4.7· 10-4 Mpc-1, i.e. the parameter R should be equal to R = 2.1· 103 Mpc.
In Figure 1 we show expected increase in the apparent magnitude as a function of the 
supernova distance, calculated from the Hubble law with the low redshift value of H0 = 
(72±8) km/s/Mpc. Extrapolation to larger distances yields the expected value of Äm = 0.3 
for r = 2000 Mpc (z = 0.687), and Äm = 0.67 for r = 3000 Mpc (z = 1.48). We hope these 
predictions could be tested experimentally in a near future.
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Figure 1. Expected increase in apparent magnitude of a supernova as a function of 
the distance determined from a redshift using local value of the Hubble constant H0
= 72 km/s/Mpc, assuming hyperbolic spatial curvature of the Universe.
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